C-type natriuretic peptide inhibiting vascular calcification might involve decreasing bone morphogenic protein 2 and osteopontin levels.
Vascular calcification (VC) is highly associated with increased morbidity and mortality in patients with advanced chronic kidney disease. Paracrine/autocrine factors such as vasoactive peptides are involved in VC development. Here, we investigated the expression of the novel peptide C-type natriuretic peptide (CNP) in the vasculature, tested its ability to prevent VC in vivo and in vitro, and examined the mechanism involved. Rat aortic VC was induced by vitamin D3 plus nicotine (VDN). CNP (500 ng/kg/h) was administered by mini-osmotic pump. Calcification was examined by von Kossa staining; CNP and cyclic guanosine monophosphate (cGMP) contents were detected by radioimmunoassay, and mRNA and protein levels were examined by real-time PCR and Western blot analysis in aortas and calcified vascular smooth muscle cells (VSMCs). VDN-treated rat aortas showed higher CNP content and decreased expression of its receptor natriuretic peptide receptor B, along with increased vascular calcium deposition and alkaline phosphatase (ALP) activity. Low CNP levels were accompanied by increased vascular calcium deposition and ALP activity in VDN-treated rats when compared to vehicle treatment, which was further confirmed in cultured VSMCs. Administration of CNP greatly reduced VC in VDN-treated aortas compared with controls, which was confirmed in calcified VSMCs. The decrease in alpha-actin expression was ameliorated by CNP in vitro. Moreover, protein expression levels of osteopontin (OPN) were significantly up-regulated in calcified aortas, and CNP increased OPN expression in calcified aortas. Furthermore, CNP downregulated OPN and bone morphogenic protein 2 (BMP-2) expression in calcified aortas and VSMCs. Modulation of OPN and BMP-2 expression by CNP and the beneficial effects of CNP on calcified VSMCs were blocked significantly by protein kinase G inhibitor H7. Impaired local endogenous CNP and its receptor system may be associated with increased mineralization in vivo in rat aortas with VC, and administration of CNP inhibits VC development in vivo and in vitro, at least in part, via a cGMP/PKG pathway.